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— 730 ) & tfProteU Identification Resource 2^£©NA 
Q7*n^5i.icj;*K DaresburyT©SERCJfeK 
TSEQNET3-K$ffl^TlT«->fc. K^O^^f^x M . 
y ~< jv * q. p *> IZ Js tt ^£ ^ LV^ K y{$ffia©^ (Dale, 
J. H . and Patki, A. (1990). The Molecular Biology of 
Mycobacteria (McFadden, J. J. Ed. ))H$-^^T©3 YV 
StR^-^r (Staden, R . & ttcLachlan. A. D. (198£) Nucleic 
Acids Research 10. 141-156 ) ©{£#£«£ *) tlX . 

K?ditl5iffi£»Ct4D I A G O N (Staden. R. (1982) Nucle 
ic Acids Research 10. 2951-2961 ) &tff£^|fc9#G>PI5£ 
© tz » C ttPosi tional Base Preference (Staden, R. U984) 
Nucleic Acids Research 12. 551 — 567 ) & If Shepherd R 
NY (Shepherd. J. C. H. (1981) Proceedings of the Nat 
ional Acade.y of Sciences USA 78, 1596-1600) ©S^ft 
£#j<^T. Staden-Plus A v & ~ is (A«ersha») tZ £ \t tl 



4CLUSTALV7 F * 7 -(Higgins, D. C. & Sharp. 
P. 11.(1988) Gene 73, 237-244 ) C *) ?t K ~> tc . 

r p-7 9 

7' o — 7" 9 £ ^ Hultipri«e Randoa Priper Ex ten si on f£ 
(A.ersha-) £ ffl ^ T s ' P tZ & *) ? ^ /U L . * L T M . 7 ^ 

* p y x 5 0 4 1 0. 60925. 6106 

6. 61104, 61125, 61267. 61377. 6 
15 13) & EE £ M . sfc' fc" X Gentral Veterinary 

Laboratory) & B C G (NCTC5692) © 8 {B©&£ 

DNA77^> V Hy b o n d - N7^^-i:Hv 

* LT 8 0 T T 1 y^C«fc *} H3£ Lfc. * 0 

a ;i/ ^ - £ . ^ 4 7' y ^ 4 -fe* — ■> e y & a& jft t: & ^ T 6 8 

^ 7' V 4 - '> s y ffi ffi ft li v 5 x D e n h a r d t 
iS«U 5XSSPE«««, O.2%0Kf ->iHSSff MJf 

a (sds) &tf 1 o o ^ g/aiof ttfea*ftfc*^»? 

DNA*»^*^w. Denhardt&«&tfS5PE&» 
&© J; 7 tZ LXmife&t "tTKit Lfc : 
5 0 x Denhardt : 0. 5 g © F i c o ] 1 

( m w 4 0 0 , 0 0 0 ) , 0. 5 g © *" y f ^ ;u t* n y K y 
(m w 4 0 , 000), 0.5g©$:>]l)L?*7A'7'$V*. « 
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;n«7n-K»£u * lt - 2 0 r tb?® l fc. 

2 0 X S S P Eggjjff : 3. 6M0Na C U 2 OiH® 
(EDTA) v 0. 2 MON a H 
PO. /Na, HPO- (pH7. 7)*, BM^ySiifciES? 

7^^-$2xSSC{C < t^l2|ift*L/; (0.1 
%©SDS££t;2xSSC&lF0. 1 %© S D S £ #t;0. 1 
XSSCCJ;0) . T ^ T © tf 6 8 T T *t *l A: . S 

2 0 x S S C ; 3M0NaC I, 0. 3M0^x^Kt 
1 6 If B3X -»7 -f ^i. (RX. Fuj i) 

rn-rac^o'^w x $ n m . 7 ^ ^ * j- q ■> x 
0 fiB * © # a . < -7 ^ © ^ •< 7' y 9' * y y f * y k * ^ l 

fc:C©^^-y©^<-7^©5*ttx fcfr>S>ttCR#fK 
*LTto©t>0tt~-£K#**L*:. M. *'fcTX ftC/B CGtt 

f4;^-y7rD-7 f 9^W7 , H''fXLf;, 

g#S©&©« (^^44^, ^tifnioctt) ii % 

^1tl(D%&UU&iC b 7 u - 7' 9 <t /n 4 7' y -f X Ltt* 

fz : M . a'? 7^^t ^ n / M . -fyt-^-fc^-?!^ 
M . 7,^P7-7-fe^i> x M . 7 U 4 , M . 7 * ^ 7 4 ^ i» 
( 3 Hffifc) . M . ^ y » >f . M . 7fn > M. -7^^ 



o % 4 ( 2 »©**) . 

ra-7 , 9ffi©jPBtftgittgii 4®£^$n^. -t © r o - 

vuII^tt^^^.ttjaSkb. 1 kb. 4kbRD : 0.5kb©7-7 

? / y v c^W^ . 

7' P - 7' 5 

7* p-7" 5 tcMT *Bf£H. M . y ^ ;i/ + 3. p ^ 

AH ^^© M. 7 ^ * x o > X h M , fc' X . M . 7 7 'J 
*ti> . M . 5 ;y o » & M . ^f7 B CGC1?^«1*0 
tt©Dt"- (|tjl 5|fT) CfrSTS <fc£*>ft*}*A5* 
( I 5 9 8 6) £n-Kr*K?lJ£^TJ£*;:<>:£;*L*. 

3^^! S3 4 1 ] CJt8Lfc. 7-p-7'5©^A^*ti. 
h 7 vx*'-f I S 3 4 1 1 £ £ ffffl 

rp-7'5©ffiOPatfei^tt^ii2c^:^ns. ^crn-y 

tt. 2 -7© P v u D SPiaT^**L4<t 7 ^7 7 y h 5 A. 
5 B&Cf5 C£^m$*l^i. 
5 C©K?fJttm2 S£^^ *i* . WfflSWJRffllitt** y 0 
-t UT I 5 3 4 1 l^£©£&©i£:£!n]£& 
* CI R ) ^ft5 2 9 / 4 0 StCK I 5 3 frh0)&?5fafc'&. 



ft * 2 0 / 4 0 ©E?([ U;T«j&*3l**ftT l^S ( Ishigu 
ro & Sato 1988. J. Bacteriology 170, 1902 —1906: Ti»« 
eraan I Yn 1985. Nucl. Acids Res. H, 2127-2139) . I 

5 3 3StCf I S3 4 1 1 £ifc<£$n£5C©-gB©-&DNA 

^4l3ti. TD-y5©77^>yh5BS.r/5C© — 6fi 

77^>yr5Bi5C<b©ra©i|fegP*5EISt-S, 
:©DN AKJlJtl. ^ 4 0C*;^TT«* Slfrtitz 2 
^(SlSat^fiE?!! ( 2 7 / 3 0 «|v 7 f^) ^^^Tfi£5. 
£$© ig^|S]Sa*CCTGAACCCCCCCGCCATGTCCGGACACTCli, 
lAc cDSBiiOS' {BJtcfRjA^T77^>yr5B^£tt 

t T*W0^2a#ttGACTCTCCCGACTACCGCGGCGCTTCAC 
G It. 12Accl9ttfl)3' MtC[5]*>oT77^>yh5 

M . 7 ^ * ^ p •> x ^ * © > y a - c i? ^ 5 « * © Rk © 

atr-CffffifiWAR*! 5 9 8 6 (#31 358 bp) 
^ T J& -£ . 

g<|ge»Al^©K»tt. {iffi 4 7 8 TnJ6cte&£l3J£RM#i 
3 Ky (G UG) *St« 1-7©1 C^gt^KO^ (ORFb 
2 7 4 -131 1) Rl/^^fR]^t>7lo(l 107- 

6 2 2) ^^u/c (ms si) . ttirsitf* t^ss^iiftt, 

2-30S^ORFs (6-275&D : l64-376)©^ 



(TKClft-tf htiZ> fca&cti. &#© 2 ^li-flf-tr 
*U ^LT^tlftLORFa I O R F a 2 iiSi^ 

OR F b & tf **i<fc >) fc^fcugft © ORFcOaAyftffl 
fctt. ISttB»fc*CJ;9aft***tSK^iIK©3 K y a 

'f T^t^lkti (Dale, J.W. and Patlci, A. (1990). The 
Molecular Biology of Hycobac ter i a (FcFadden , JJ,,fi5) ifc 
JK ) . C ft tt * fc , OR F 3 1 & . 0 R F a 2 ($21) © 

}Sffi$n/:fai*©fc»n4>jiiiTa6«A<. fit. ztibvo 

O R F b ©ffitt^S^ < »K4lR%©H?!l*. NBRFR 
O'Swiss P r o tf-^/O^CMU^^ 'J - H 
fc.- 1 0©K?9tt* A v £ ^ ^ 7 y kjs jj fc*r:ftCK^ffl|s| 
14Hc£9(3£$*U c ft tt E . J 'j h © A g M I S 3 4 

1 1 © tft&±© r 7 > * *' «r' ^ y ? Jt T & 0 ( Ishigu 
ro and Sato ; 1988, J. Bacteriology 170, 1902 —1906) 

; fg^**J£©*H£lt4 tt> > ¥5 V > * 4 ( Shigella sonnei) 
*r «b © 2 © ffc © # A& IS600&I>'IS626©fi£ 

(rtatsutani, S. . Ohtsubo, H. , Haeda Y . A Ohtsubo. E. 
(1987) Journal of Molecular Biology 196, 445 — 455). d 

ft £ © 1~ T © K?iJ til S3©ISIt:Kt5. 

Z tlb ©K£H& I 5 3 r 7 y****F- *"©&&©££ 
(Tiwneroan, K.P. & Tu, C- P. D. (1985) Nuc 1 e j c Acids Rese 
arch 13, 2127 -2139) It, ¥ L ^ gflt © jfffil 11 (fiU I 
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5 3 4 1 1 * y/*£ff©C-5fc«8IS#*»< ) £^t. IS 
3 4 1 1©C© $!&©££-?*: His ti£fc. Ishiguro & sato 
(1988) v^£ft*«fc*?«I S34 1 1 ©»£ 

±© h 7 y * (##!«)£&#£ J; 0 *iij?A 

w^^Trit-sDNA-fe^y y h©y/i.©^©es^T© 

EBr&tf If A'* "riSc*"* * ©g£*&Hfc*-C 
UfrL IS3, IS3411S.U : 1S986 

©*^afie3?!©r^T©3a©K*i!i*)»©4*ftffiifc-«tt. 

IS34 1 1 0- lSS^ie^t 1 S 9 8 6 ORFb0C- 
*»«£i:©fflHtt*3*Lfc. GRCg^^U-Af? h 

(31 6 10) ^f|5 1 S 3 4 1 l£«ft£J8^T©&tt©5 
£ (KHtt I S 3 4 1 I IZ& If Z>mm±<Dy U- J* >>? h £ 
MEr**T^3?L;^©2^©Sil^ii)5i|*U:S^L. f L 
T^ttttCHtftt£'$ftfc. 1S3 4'1 lOEWtt, *©K 
W©*l##KttUT-lR**9#*&»*Bl&ft*) li. 

lS9860RFb £/&!&© 2 7 %07 5 y Sf^S*^ 
&£©£#£ tfM£ftSfto©3«©K?0 ©*©*!>#< it2 
£©K?!iC#£L. -tLTdnt.©*!j^^^-r^T©4ai© 

MX £> * C t £ tfT. H — ©»«»^. 

£ft*rft8ft. L/VWV/AADLTYV, IHHT/SD 

RGSftYRffC/SYDNAltt'3 «©W*K:I.aS 5 ft 

cn^©a«©fis«©s*tt. *ft£>#c: ©* y a* 

^©ft^O/c^tC^^T^Sdi^^r. 

ORFb ( G U G4,.)C^t^5 pJtSttab^ai*^ K y©SU 
©ffi^lti. fc^A,W£"T tittt>3 y -b y -9- * Shine- Da Igarno 



e^ic ** LT»v*afiitt©**5?-r. tJt^x. oRFb©o[ 

tettfc4HKBa»©ttff*<. *©±ftiiI#©Kl*K J; *) Sg^ 
fcftfc. 153. I S 3 4 1 1 ftcf I 5 9 8 6 ©HfiR^filtfel 

©3a©K*«o»©itett. jftc c©aj*c*?^T» 

Lfc. I S 3 & EM S34 1 1 ©M#K & l>T. 
©Ht£±©h7 (ORFb) ©JfeC. JR 

it? ttHwratt->*'**£tir ^3 o o&£**©»*a4 

(Jshiguro. N. ft Sato, G. (1988) Journal of 
Bacteriology 170. 1902 — 1906 ; & Ma tsu tan i . S..0hts 
ubo, H . , laeda, Y. & Ohtsubo, E (1 987) Journal of ttolec 
ular Biology 196. 445 -455). ItKbOOR F s 
a*0figl{:l^<4iaifttt, I S 9 8 6 K?ljc*?tt4 *M£ 
ttfc^7U-J.y7 1-^itORFa l^I/ORFa ( H 7 

a ) (^%$n/c7u-i.->7h©iiffiSTS.D : ^ti*^tb 

JSUORFa l&CFORFa2©HSR$ftfc£tf*!ltt. % 
©5*©*4lS-r«Sft*«*)»©4i&«5ia^$nfc. ORF 
a 2£lft<1-*<T©Kflltt. |t£$ft4AUCR!ife3 

snase^ii + cswoTsvBicprKttfesasifeaKy < g 

UG,„)A<ffSL ; /; ( i;^OR F a 2 «&1[LT 

asR^tii. *7 HK3?$ft* "JKtt*5 *-v-i|£-£Sl 

RFa UC/ORFa 24lfe0n, 2 9 % © S S *^ ^ 

snsife© 3 a©E?n© 5 2 «©E?9cs.a5$ ^© 



Itett. -t©»^*«EL;tetitf, 5 0X»«*MS3 
4 1 lOORf a4)J|ji77fl5, ^7(3tC^:$n5SI 
■^tt. I S 3 < ^^©SfOO R F a ^ftfti^C 

ffi#C&^lSEt4£**Sch«arU«<»r (Schwartz, E. , Krog 
er. n. &Rak, B. (1988) Nucleic Acids Research 13, 2127 
-2139) OftlittlKHa^T^i. 

I' S 9 8 6©ORFa Iti. ffiB 5 4 T^^tfeoMfen 
Ky (AUG) ^=g"L. -€-©$t^. Shine-DalgarnoU y * y 

?ij © t w o * © ^ « w *) s t * # -» r r y 

IS3»^©^<o^©«j©/y/v-CHLT. 
h 7 ^A*'^-**:' (ORFb) ©BJSKtt. ORFa 
*&©W*ffi*)CJ;»>£U4££fciKS. 1 S 3 4 1 1 & rf 
1 53©S^^«fct>T. HKff±^^t^T***ORFatt. 
fi?|AUGA«#,T, OR F b©/,:ft©ti^Ji©tri*3 K 

y tt*, «t->T. c © *T»tsr s »; # V - 

§5. L^L«A^, IS 9 8 6 C*^Ttt, O R F a 2 li 
O R F b t ±- A -7 v r-f « ORFb©*-/<7» 7*^1 

/^-4^^E^!IUUUAAAAAC 2 9© ORFs^t-A'r/T 

1- *f|tttZ£i*£ I S 1 (Sekine, Y. & Ohtsubo, E. (1989) 
Proceeding of the National Acadeay of Sciences USA 86, 
4609 -4613 ) i:iU4:i4<*$nfc. I S 3 4 1 U 1 



5 3 & I S 6 0 Offi-f^Tti. 2 & © 0 R F s B © * - A 

7 rffl*C*?t^T 5 - 7 «© A»«oa«t#t;. IS9 

8 6 IZ *? ^ 5 0 R F a 2 t 0 R F b t © IS! © * - a y v 7* pI 

E?lJUUUUAAAG(324-331) lZ*<D<k7%?l'-J--yy r © ifc # 
aa/i^C&ffiftTfcOt**. - 1 © 3* ft K & it * H & 7 U- 

BRffi^feOilfe^ Kl US (Atkins. J. F. Gesteland, R . 
P. t Reid, B. R. I Auderson, C. W, (1979) Cell 18. 1119 
-1131) . 

##ft&JhT©0RFc©W&1£ti*7lSiT;&*. 8 $0 © 
^JSEtt » 4 i±5 5fe ^ (AUG,..*) ©5fc£. Shine-Dalgar 

no£?iJtC®{ElT*l^n©k©t>#3EL#^. O R F c ©# 

s^it^su *tT**is>© 2 a©ttKwr 

Sch*arU#£' (Schwartz, E . , Kruger, h\ 

6 Rak, B. (1988) Nad ei c Acids Research 14. 6789-6802) 
I*. E . 3»J5*ISl50C*OTS<Kr*ORF4H3£ 

orf 5 0#sa, ss*©sar«4*isfcT&*). * 

&fe*Jb©it £*©!*«)©« £E*>*1* (Ca 

las, D. J . and Chandler, H . (1 989) Nob i 1 e DN A (Berg , D. E . 
and Hove, II . M. , fig). 109—162 "< — is , American Socie 
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ty for Microbiology, Washington ) . if ^JD © W IS s M . 

^7-A*©||R©ttff«j£«r*fc»Kd&K<fc**i3. 

I 5 9 8 6©&£&tfttt. 6 4 % © G t c T , M. •> ;u 

fc«^:iii»*c*feva«^. I S31 

& © © > y A - % #KlRagA<IS 9 8 6©S*<t7 8%f5] 
-T*ilS3ill (91 B SI) ii£^[pJS:«*S« t ©^ U 

ns©affiifc*<*ar 

m 9 gltt. 5 C^^©^0«»*WOftA^ E . 3 'J 
©*AS* I S3 4 1 l©*fcttSfc*JR*>tfcKtfLT£^*B 
ialft^^rSCi^^r. * ft tt * fc . E . J 'J *> © I S 
3^^tTtffi[5lT'3bS (31 1 00) . r^T©3«©K?tJ 
©fi£#»lHSc^aft*. IS34 11j&CMS3©K 
?ij i * £ . M , 7 *<;u* ^p^.A (IS986)©5kb©D 
NA7?^ yh*fc©frA£?!l©:*fc«tt*JR$&©»Fte 
14* *a«* ft*:£«ft©5£#a 1 20c*£*i*. £1 
30C*^Ttt, a<Cir S ifct£*Mf L*LJ S 

3 4 11 KM© C -5fc3SfMtf ( I S 3 4 11 ' ) Its IS3 

4 1 lKW©S*)'t:«LT- 1 
S. 

7* p - 7" 5 £ . M . -y -< ;u * A p •> * 3£ K M . * b X ft 
tfBCG©2 2ffl©#Sf*C«fc*K ro-7'9tC'7^Tge«l 

V 



£ ftT 1^ S 7 7* U W -t: - :> 3 y HISC £ 

50t^UT*«A<, liU * - Y 7 V it ? => Vfett.. MS 

{S * © M . 7 ;u 4 j. p > 7. # tt , 5 — 1 5 © & < ^ -f 7' 
V ? 4 X T * 7 7 ^ > y r & C £ < © <fc f) 36 ^ a y K * ^ 
t . a y K © & & 0 ■> ^ + © % e * 3£ 0= C ft H © £ & tt , 

A5*©#i££^L:fc. 

v 

M . *' b 7. ft a'B CGli, -E-tl-FtL2S.D : 3{B©±^^ J >' 
K©ateir * A^-y£*Lfc. tt-,T, C*L*©£ftl** 
M . 7^'^4ip->^ £l^j!n£&g C J2 50 $ ft & 

&©a©l£i*B (*£ft£$££Bfc£. *ti*ti\ a©ft) 

t* . ra-^Si^^'^'U't *n : M , A 7 7 
;u 4- 3. o > 7, , M . M, 7?P77-fc7 

A- M , Z <i . M . (' 3 if © # ) . M . ii 

y+f •> 4 , M . 7 b." 7 i* , M. ? ;u ^ t X y , M . 7 7 ^ 
^ -fa y ^ . M . J iu Y 7- x ft ^ M . 7- p ? ^ ( 2 iS © ) . 

ttoT. 7*P-7'5a. M, 7-W^qD-/^ a^^t:»t 
LT^I^I'^^ ^LT^C M. 7^;^xQ->^ , M. 
*" ti' X ft a' B C C TbI ^ E J5lj L . * L T M . 7-<^4aay^ 
© ft H * E J50 r 5 C i T * . 

>7'd 7 HT07Hn F 5Ali, £ £ ^ 2 . 1 
ft 0 . 6 5kbp K*^4T5, M , • v ^ 



4 3. p > 7. H 37 R v&tf H jt R a ft M . ^' ti 7> B CGA^ 
© D N A t»( -f 7' 'J f 4 X |!U * tt 

tt M . •> 4 j. p ■> 7, © f^it^©t1cC^ 4 C n*b©7C^ 

* lt7*p-7* 5 0-85Xl^1■'<T^t^TJ^ 

t^THS**iSK?!I© — fiUX it ■f^T^it&^-T'D - 7' it, 

A»^*©ttai**A^©«JManfcy y ^dna^S7< 

© * T « < . ^ a © R C o ^ AM$ S fcli a a y K a ^ - 
y^^^t-5. cn«. m . *r* &.ffte©afrfr© 

M . ^' far 7. B C G3£CFC3ia. M . b* 7, B C G ^ *o M . 
f 7, ^ KS!ir4fc«t)C^rfflT*5. 7*P-7*5Ali. M . 'V 
^;^ a ny^ )I ^(^©r^T©> yA-^^di1-^/;Jt)C 

-aws7'a-7 , tbT«a$na&. 

a ) »AR*tt, #C M , 7 ;b 4 3. p -> 7. g ^ ft ( M, 
7^;^qP^ , M . ^' b- 7. , M . 77'jni> Rtf M. 



b) 7'D-riLT7 , D-7'5 (Xti 5 C 4? It 5 ft A££ 
©-») ^ffll^TCtf y7"t3 v F##r£ffl^Tv a*©A 
^-^Ayf'A\ aff3ftfctiS*© M. 7 ^4 ^ p •> * 

c ) M . 7 ^ ^ 4 j. n •> X £ M . # b' X £ ©fia&CFfc,*^ 
J; *) S g C tt M , * far * £ M . -fb^ B CGi©r B lO§5^ 

d ) M , «K b" * R M . ** b' X 

B CC^K?l]r4/;«)t:rc J -7't LTO^AIf OlJffll^ 

e) rfA^# ( 2 oojf A£?(J^^a*e^ 5 ) tt. 

tt T . * £ . M . 7^;KaD^ ffi £ ft © ft B / 

fci^Llf. ttffi© -9* y r/u*^ © D N A ft£©iBlPE8J 
£ H *t ^ 7f=Hfc S *U * L T » -f 7' 'J ^ A -tr - i/ , y # ' W *< , 

fflOT?Ttti3*t (smsacffio T ) . C Z Tffi5S7 7 ^> 
y Hi* *yr^DNA£^r*£fcC#ffi£ft£fcJ(SgB 
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nop v u naiiit^s4^ra-7'5/5 c (^na&cf 

5& 2 BI©££ 4 2 0-8 1 0£#fl?©Cct) ©BamH I - 
X h o I 7 5 ^ ;< y h (Xtt* ©-SJ^* M . * tr * B C G 

^*l*Mf«*>tl5*^, J* — Ay KCWt*»tw\-(yu^ 

-f -tr - £/ s y jphs s *u emit. ag*£ft* M, *b-* B 
r. 

*yr^DNA*«j»r«fc«»K:ttffl$n««lR9(a«^ 

~f ft ~5 M , 7^^*^py* %£fr©l££/l<*f©> yA- 
< * 9 a»© a y k -( r y ^ -f -fe* - i/ s 

y 5 £ ■? . *ft£ *> *r>Jtn*> *©Ay r '^-f 

yj ^* -< -t'- y 9 y a ^ - y tix rata©*aofc*ra«s. 
# m. 7-N-^^ A p.->^ a ^ * © r « ^ a Ba * k r * fc 

#£&J8£ftfc*. M. 7^n^* A P:>;i a£ft©f-<T© 

y yA-*«tasr *fc»©— swttT'n-^tt. *Afi^^ 

%>©DN Ai^CjiiSH^l^^ L^L7 5 y+y^DNA. 
fcti«f±Se©^oCPvuD-Ec oR I77^^F5 
A **£©DNA*ifci5ttC#t; IB W » B & © 

i si?*cffi»cMar«»Afie?fl©KLu-2. 

)\> 4 a •> z c 4? 1 1 5 # % x ^ < -3 3&>©l6>%,ffiSt: 
f*8UT*«. fcasanafcttcfWPl??*'; 1 ^©* 

£ ©£g52g&(Zainuddin. Z. F . & Dale, J. H. (1989) Jou 



ma) of Genera) Microbiology 135, 2347 — 2355) tt* 1 S 
9 8 6©tltt©Jtr - *< M. 7-<^4^yX g) g « ^ fc J& 

jaifrcjsit sr« /t«<aTj»A* n* c i« ^-r. c©* 

Kfc^T, *ntts a* oiBfltcHLTH-o^f y^o 
v h^-y|{^t5, *£&B^*©(fe©ft&£tt£ 

£ tt3R * (Clark-Curtiss, J . E. 8 Walsh. C. P. 
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*tt©tt<fc$***lS. ro-7'12J©77^> 

s. 75^> y f 1 2 Jti. ££K©fc&ffi£&ifci"**:£> 

7* p - 7* 8 

ti^-fyj^Mf-y? y C A *> tl5 16. 1 kb 
© E c o R V 7 7 ^ ^ yh£g6BtT*. 

±T©rn-7'iLTilffl$niJ«^, **U*£<©77^ 

6 kb, 4. 8kb, 2. 1 kb. 2. Okb, 0. Skb&O'O. 7 
kb©A£$©7 : 7^*> y h £ £j£T & . f tll±, 7*o-7*5 




CN 



I 




cx 

O r 1 C? 



LeuT hrCJ-uLBuclyVnlProIlaAlaProSerTarTyrTyrAspHisIleAgnAxqClu 
"CT^ CCGACCTCCCTCTCCCCATCCCCCCATCCACCTACTACCACCACATCAACCCCCAC 
PVuII 10 20 30 40 50 60 

Pro$ftrArgArqCluLauAxgAspClyCluLeuLysCluHisIla5erArgValHisAlA 
CC CAGC CG CCC CGAGCTGCG CGATGC CCAACTCAAGGAGCACATCAG CCG CGTCCACCCC 
70 80 90 100 110 120 

Al aAsnTy rG 1 y V a lTyrG 1 y Al aArgLy *Va lTrpLauThr LeuAa nArgG 1 uG 1 y 1 1 a 

GC CAACTACGGTCTTTACGGTCCCCGCAAACTCTGGCTAACCCTG AACCGTGAGGG CATC 
130 140 150 160 170 ISO 

GluValAlaArgCy5ThrValGluArgLeuM«tThrLysL«uGlyL«uS«rGlyThrThr 
CACGTGGCCAGATGCACCCTCGAACGCCTGATGACCAAACTCGGCCTGTCCCGGACCACC 
190 200 210 220 230 240 

ArgGlyLysAlaArgAroThrThrIlaAlaA»pProAleThrAlaArgProAlaA*pLau 
CCCCCCAAAGCCCGCACCACCACCATCGCTGATCCCGCCACAGCCCGTCCCGCCCATCTC 
250 260 270 280 290 300 

ValClnArgArgPheClyProProAlaProAanArgL«uTrpValAlaA«pL«uThrTyr 
GTCCAGCGCCGCTTCGGACCACCAGCACCTAACCGGCTGTGGGTACCAGACCTCACCTAT 
310 320 330 340 350 360 

va lSarThr TrpAlaGlyPhaAlaTyrValAlaPlTValThrAspAlaTyrAlaArqArg 
G TbT CG ACl rTCCG CAGCGTTCG CCTACGTGG CCTTTGTCACCG ACC CCTACG CTCGCA^C 
Sail 370 380 390 400 410 420 

Il^LauG 1 yTrpAr g V a 1 Al aS e rThrrt a tA 1 a ThrS e r« e t. v a 1 LauA* pA 1 a 1 1 eG 1 u 
ATcci rGGGCTCGCCCGTCCCTTCCACGATGGCCACCTCCATGGTCCTCGACCCCATCCAC 
3amHI 430 440 450 460 -470 430 

GlnAlalleTrpThrArgClnGlnGluGlyVolLauAspLauLysAapVallleHiaHis 
CAAG CCATCTG G A CCCG CCAACAAG AAGG CCTACTCGACCTG AAAG ACCTTATCCACCAT 
490 500 510 520 530 540 

ThrA*pArgClySerGlnTyrThrS«rIlaArgPhaS«rCluArgLeuAlaCluAlaGly 
ACCC ATAGG GGATCTCACTACA CATCGATCCGGTTCAGCC AG CG GCTCC CCGACGCAGGC 
550 560 570 580 590 600 

Il«GlnproS«rValGlyAlaValGlyS«rSarTyrA»pA»nAlaLauAlaGmThrIle 
ATCCJIACCCTCGGTCGGAC CGCTCGCAAGCTCCTATG ACAATG CACTAG CCG AGACGATC 
610 620 630 640 650 660 

AsnClyLauTyrLyBThrcluLauIlaLysProClyLysProTrpArgSarllaGluAsp 
AACG G CCTATACAAGAC CCAGCTG ATCAAACCCGG CAAGCCCTGG CCGTCCATCGAGG AT 
670 680 690 700 710 720 

va 1 C 1 uLe uAl aThr A 1 aArgTrpV a IAji pTrp Ph aAa nH i a ArgArg La uTy rC 1 nTy r 
CTCGAGTTCGCCACCCCCCCCTCGGTCGACTGGTTCAACCATCCCCGCCTCTACCACTAC 
730 740 Sail 760 770 780 



-10— 
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Fig.2(cont) Fjg 3 

CysClyAspValProProValGiuLeuC^laAlaTyrTyrAlaClnArgClnArgPro 
TCCCCCCACCTCCCCCCCCTCCAA(CTCS^CTCCCTACTACCCTCAACGCCACACACCA 
790 BOO XilOl 820 S30 840 

AlaAlaGly*** ■ . 

CCCCCCCCCTCACCTCTCACATCAGACACTctC£££AjrrCACCCCCGCCCTTCACCCCCC 
850 860 870 AccIIISBO 690 900 

GATGGTGTGCCCCGTCCTGATACGCGCACACCACCACCAGGTTGCCCAGCTCGCTGGCCC ATT ■ ■ - m ATT 

910 920 930 940 . 950 960 "AM 

CACCCTCCTGCCAATGTCCCATGTGGTGGGCGTGCAAACCCCGGGTCGCCCCACAACCGG 

970 980 990 1000 1010 1020 IS3W1 

GAACCACACACGTGCGGTCGCGATCCTCAAGCGCACGACCCAACCCACGATTCATCTGAC . r 

1030 1040 1050 1060 1070 1080 GAA ■ — MGAA 

CACTCGTTCCACCGCAGCCAATCACC7CCCCCTCACCTTCAAACCAGGCCTCAAAGGTGG 
1090 1100 1110 1120 1130 1140 

CATCA CAG AGCAG ATATCG G CGTTCGGA CTCG CTGAG CAG CG GACCCAGGTG CAGG CCA G * DNAi-849) 

1150 1160 1170 1180 1190 1200 

CSGCACCCTCCTCCACGTCTACATGCATCACCACCGTGGTCTGCTGCCCATGTGGCCCAC ™ C D _, ! ■ CCG 

1210 1220 1230 1240 1250 1260 "j" bt5 1 | 

GAGCCACCrCCGCCTCCCAGCCGCCCTCAACCAGACCCAGAAACCCCTCAACATTCCCCG Acc EI AcC 21 

1270 1280 1290 1300 1310 1320 

G CAA CGGGG GCCCCTG ATCCGA CACACCCTCG CTGTTGTCGTGATCACG CTTGTACTCGG 
1230 1340 1350 1360 1370 1380 

C G AT CAA CG CAT CCAGATG AG A CTG CAACC CCG CAT CGAACTTCC C CGCCTC CACCTCC A I R 

1390 1400 1410 1420 1430 1440 



AG CTTC ATTCCCCAA CAA CTGAACTG CTCATCG G CG CTC CTCGTCATCCAGCGC C GCCGT 
1450 1460 1470 1480 1490 1500 

TCCGGCCGAAAATCCGGTTCGGGTTCGGGTCGCCGTTCCAACTTGAGCGCCCTCCGCAG 
1510 1520 1530 1540 1550 



0RF 
lOObp 



Fig A. 



CCTGAACCGC CCCGGCATGff CCCGAGACTC CAGTTCTTGG AAAGGATGGC 
ACCIII 

60 70 80 90 100 

GTCATGTCAG CTCCTTCATC GAGCAGGTAC CCGCCCGAGC TCCCTCACCG 

110 120 130 140 150 

GGCGGTGCCG ATCGTCCCAC AGATCCGCGG TCAGCACGAT TCGCAGTGGG 

160 170 180 190 200 

CACCGATCAG TGAGATCGCC CGTCTACTTG GTGTTGCTGC GCGGACACGG 

210 220 230 240 250 

TGCGTAAGTC GGTGCGCCAG GCGCAGGTCG ATGCCCCCCC ACCGCCCGCG 

260 270 280 290 300 

ACCACGACCC AAGAATCCCC TGAGATAAAG CCCTTCCCGC CGGACAACCC 

310 320 330 

CSAATTGCGA ACCCCGAA CC CCATTTTAAA 



340 350 
ACCGCGTCG G LIJ. lLii. CC 



260 270 380 390 400 

CGGCCCAGCT CCACCGGCCA CCACCCTAAT TACCCGCTTC ATCGCCGATC 

410 420 430 440 450 

ATCACCGCCA CCGCCACGGC CCCCATGCTT TCCCGTGGGC TGTCGAGTCG 

460 *70 480 490 500 

ATCTSCACA fc AGCTOk CCGA CCTGGGTGTG CCSATCCCCC CATCCACCTA 

53 < PvuII > 5C 



Fig.U(cont) 



860 870 680 390 900 

TGGCCTTTCT CACCGACGCC TACGCTCGCA EGATCcfr GGG CTGGCGGGTC 

BamHI 

910 920 930 940 950 

CCTTCCACCA TGCCCACCTC CATGCTCCTC CACCCCATCC AGCAAGCCAT 

960 970 980 990 1000 

CTGCACCCGC CAACAAGAAG GCGTACTCGA CCTGAAAGAC CTTATCCACC 

1010 1020 1030 1040 1050 

ATACGGATAG GGGATCTCAG TACACATCGA TCCGGTTCAG CGAGCGGCTC 

1060 1070 1080 1090 1100 

GCCGAGGCAG GCATCCAACC GTCGGTCGGA GCGGTCGGAA GCTCCTATGA 

1110 1120 1130 1140 1150 

CAATGCACTA GCCGAGACGA TCAACCGCCT ATACAAGACC GAGCTGATCA 



1160 1170 1180 

AACCCCGCAA GCCCTCCCCG TCCATCGACG 



1190 1200 
VrGTCCACTT CCCCACCGCC 



510 520 530 540 550 

CTACCACCAC ATCAACCCCC AGCCCACCCC CCGCGAGCTG CCCGATGGCG 

560 570 5B0 590 600 

AACTCAAGGA CCA CATC ACC CGCGTCCACC CCGCCAACTA CGGTGTTTAC 

610 620 630 640 650 

GGTCCCCGCA AAGTGTGGCT AACCCTGAAC CGTCAGGGCA TCGAGG7GGC 

660 670 680 690 70O 

CAGATGCACC GTCGAACCGC TGATGACCAA ACTCCGCCTC TCCGGGACCA 

710 720 730 740 750 

CCCGCCGCAA AGCCCCCAGC ACCACGATCC CTGATCCGGC CACAGCCCCT 

760 770 780 790 800 

CCCCCCCATC TCCTCCACCG CCCCTTCGGA CCACCAGCAC CTAACCGCCT 

810 820 830 B40 B50 

GTGGCTAGCA GACCTCACCT ATGT GTCGACi CTGCGCACCG TTCGCCTACG 
Sal I 



,^10 



1220 



1230 



1250 



CGCTGG PTCC ACfr GGTTCAA CCATCGCCGC CTCTACCAGT ACTGCCGCGA 
Sal I 

1260 12?0 1280 1290 1300 

CGTCCCCCCG GTCGAA fcTCG AGG CTCCCTA CTACGCTCAA CGCCAGAGAC 
XhO I 

1310 1320 1330 1340 1350 

CAGCCCCCCC CTGAGGTCTC AGATCAGA CA GTCfcCCCgfe TCACCGGGGC 

ACCIII 

CCTTCftQC 
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Fig. 6. 



ORFb 

IS34U 

IS3 
IS600 



ORFb 
153411 
IS3 
15600 



VPIAPSTYY DHINREPSRRELRDGE LKEHISFVH 

HMPLLDKLREQ Y GVG PUTS ELH IAPSTY Y« -CQOORHHPDKFS ARXOHDDHLKKQ IQRVY 

rtXW-FIEKHQAEFSIKA*CRVU*VARSCWYTWCQRRTRISTRQQFR -QHCDSWIAAT 

KCQVFCVSRSGYYNWVQHEP— SORKQSO ERLKLEIXVAH 

.;.*.:* . . .... :: : 

AANYGVYGARKVWLTLNREGI EVARCTV- ERLHTXLG LS GTTRCKARRTTIADPATARPADL 
DENH KVYGVRRVWRQLZJIEG I R VARCTV- AR W1A VUG LAGVLRG R3TVRTTI S RKA VA — ACKR 
TPS KQRYGA PRLTDELRAQGY PFWVRTVAAS LRRQ -G LRAXASRXFS PVS YPJVHG LPVS EHL 
IRTRFTYCTRJU^EWEHGIIVGRDRL-ARiJUaLRIJlCKQKWrRATTHSHKKLPVAPHL 



ORFb VQRHFGPPAPHRLWVAOLTYVSTWAG FA Y VAFVTDAY ARRI LGWRVASTKATSMVLDA 1 EQA 

IS 34 11 VNRQFVAEUPDQLWVADFTYVSTHRGrVYVAFlIDVTAGYIVCWRVSSSMETTrVLDALEOA 

IS 3 LEQDFYASCPMQKHAGDITYUITDECWLYLAWIDLWSRAVIGHSMSPRMTAQLACOALQKA 

IS 6 00 LKOTFAPTAPH0VWVADLTYVATQEGWl,YLACIKDVYTCEIVRYAMGER«TKELTCKALFMA 



ORFb IWTROQEGVLDIJCDVIHHTORGSQYTSIRFSERlAEAGIOPSVGAVGSSYOKALAmWGLY 

IS3411 LWTRRPP 

IS3411 * -GTVHHSDKGSQYVSLAYTQRLKEAGLLASTGSTCOSYDNAMAESIHCLY 

I S 3 LWHRKRP RN VI VHTORGGQ Y CS A D YQ AO. LKRHWLHGS HS AXGCCY DNACVES FFHSL 

I S 60 0 LRSQRPP AC LIRHS DRGSOYCA Y D YRVI QEQSG LKTS MS RKGtfCY OHAPHES FWGTL 

.; „ ::*.*:*:** • : # . * .•*** * . • 

OR Fb KTELJ KPG KPWRS I EDVELATARWVD-W FHHRRiYQ YCGDV PPVELEAA YY AQRQRPAAG 

IS34 11 ' KArVIHR-KSWKHRAEVELATLTWVD-WYNHRRLLERLGKTPPAEAE 

IS3 KVECIH-GEHFISR£I?1RATVFWYIECDYNRWRJU(SCCGGLSPE<J FEWFOTL— A 

IS600 XHESLS-HYREWHRDEAISVIREYIEIFYKRQRR^SRLGWISPAA FREKYHQHAA 



Fig. 7. 



IS986(OKFa 1 XU0RFa2 ) 2»©{fa©K?l|£- 



ORFal MSGCSS RRYPPELRERAVRWVAEIRGQHDSEWAAISEIAR1XCV 

ORFa2 CAilVRKWVR 

IS 3 4 1 1 MTKMT RFS PEVRQRA VRHVLESQS E YOSQWATI CS IA PfCI C CTRETLR VHVR 

I S 3 WTKTVSTS KXPRKQHS PE FRS EA UCL AER ICVTAAARELS LYESQ U WRS 

15600 MSRKT QRYSKEFKAEAVRTVPENQ LSISEGASRLSLPEGTLGQWVT 

• , ; i . •:■ • : 

ORFa 2 QAQVDACARPCT-TTEES AEIKRLRRDNAELRRAN AlLKTAS AFFA-AELORP-AR 

IS3 411 QHEROTGGGDGCLTTAERORLKELEREHRELRRSMDIURQASAYFAKAEFDRLWKK 

IS 3 KOQNQQTSSEREL— EMSTEIARLKROl-AZRDEELAIUQJCAATYFAK RL-K 

IS60O AARKGLCTPGSRTVAELESEILQLRXALMEARI-ERDILKKATAYFA-OES— L-KMTR 



Fig. 9. 



SC uTEL GVPIAPSTYY — DHIHREPSRHEUiDGE LKEHISRVHA 

IS2 4 11 KMPIXDKl^QYGVG?lXSElJJIAPSTyYlfCQQQRBHPDra^AJlAQRJ3DVriJtKQIQRVYD 



5C AJTYCVYGAJUTVWLTXJiREGirVAKCTTriUiriTXGI^CTra 

IS: 411 EKHKVYGVRKVWRQ LLREGiaVAACTVARLKAVHG tAGVIJtGXIWRTTXSRKAVA -AGHR 



Fig. 8. 



IS99« . IR. ccTCAACCCCCCCGGCATCTCC-CCACACTC 

IS9fl« . IR R ccTGAACCGCCCCCGTCAGTCC-GCAGACTC 

IS3 4H.IR L TGAACCGCCCCCC-GAATCCTGGACACT 

IS3411.XR ff TC AACCG CCCCCG -GTTTCCTGG AG ACT 



I r - VQRRTCPPAPKRLHVADI.TY VSrrfAG?AYVAJVTDAYA3^LCT?RVASTMATSKVLDAIZ 

153 411 V;TRQ FVXERPDQ LKVADFTYVSTWRGrVYVAIT IDVT AC £ IVCWRVSSSKITJ I W LDAI£ 



QAIWTRQQEGVLDIJCnv^iDrrDHGSQYTSIIlFSERIAEACIOPSVGAVGSSYDNAXAETI 
IS : 4 1 1 QALWTRRP — PARS ITVIE VLSHYRWP TH 



5C NGLYlOXIJ^Gjn^ASIZ-DVEIATARWVTJWrTn0UU.YQYCC3VPPVEIXAA YYAQR qR 
I£3411 SGLRXPDY WHQQEVQATRKTTHW ?Jl ASKVTTKRR- 
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Fig. 10. 



Guttata 



*C L TELGV PIAPSTYYDH1MREPSRRELRDCILKZHISRVKAANYC 

IS 3 XXYVTIZKRQAEFS IJCXMCKVIJlVAJ^OTYTWCCR-RTRISTRQ-QrRQHCDSVVlAArT 



iC V YGAJUCVVLTl-VRXGirWUJCTVT^^ 

IS 3 RS KQRYGAPRLTDEIJUOCYPFKVKTVAAS LXROCLRAJCAS RJO"S PVS YRAflCLPVSEHL 



VQRRTG PPAPWOWADLTTVSTWAC rAY?AJVTDAYARRI UT.*RV;iSTKATS MVLDAIZ 
LZQDFYAS C PNQKWAC Dir/UITPECWLYLAWT DLHSRAVTCWSHS PRMTAQLACDAXQ 



5 C QAIWTRQQEGVLDLXDVIKHTDRG5QYTS THIS ERIAZAC IQPSVGAVGS S Y DNAX-AETI 
:S 3 HALWRHXHP PJnrrvTrTDHTCQYC^ADYOAaLKRKNLRCSHSAKCCCYDNACVISr 



£C :iCLYXTZIJXPGXrVR£I£OVriATARWTO--,;rNHP^ 

:S3 niSLA>TECIH^D:riSaiI^TVniYIICDYim«UaiS-rfCCCLS?£QFENK>ILA 



Fig. 11. 



IS J MKYVTinfflQAEFSIKAMCRVlJnrAMGWYTWCQRRTM 
155411 KH-PIJJ3KiaEGYCTGFLCSEI*IAPSTYYB-eQQQ^^ 

iC LT-EL GVPLAPSTYY DHIHRXPSRUE LRDCEIJCEHI5RV 



153 

I53<11 



SQR YCAPRLTBEIAAQGYPFTfVKTVAASIIUlQCUlAJ^ 

D QfHXVY (TVTirvWRQ LliaC IRV ARCTVAJILMA VMC LACVLRCKXVTTTT I SRXAVA -AG 
PAANYGVYGARXWLTIJraEGIF^CTVE^^ 



153 



riIXEQDrYASC?H0KWACOITYUtTPE(T^YlAVVlDI.WSRAVlCWSKSPRKTAQLACCA 
KRVKRQ FVAX3lPDa LMVAOFTYVSTWRGrVYVATII DVFAGYIVCWRVSSSKETTFVXDA 
□ LVQ RRTG7 P APKRLWVAO LTYV5TWA0 FA YVAJVTDA Y AJULZ 1GWRVJ15 THATSHVLDA 



153 

157411 



LQHAXWRPJOT Rl^vTJTDI^OYCSAI>YOAQLiCRKHlJlGSXSAJCCCCYIWACVr 

LEQALWTRRP FAR5ITVTX VUHYHVP 

IZ0Al>rraQ0IG%^LJ^VI&rrCRGS0YTSrRrSE311JltA.CZQPSVGAVGSSYDNAL^ 



153 SFFHSIJCVECIS^EHFISRXI-MIttr/nrYIECDYNRWRJ^^^ 

153 4 11 TK5GLRKPDY WHQO EVQATRMTTRW RR ASKVFTX 

5 C TlNCLYKTELJXPGKPWRSIE-OVElATARWVD-tfFTnnUlLYOYCCIJVPPVEIXAAYYAO 



RR 

RQRPAAC 



% 12. 



IS9B6 VPIAPSTYY DHIHREPSR*XLBIWE LKEHISRVHA 

IS3 4 11 MM- PLIJ3KLREQ YCVCPlXSEIiCrAPSTYYB^QQQRIIHF QRVYD 
IS 3 MXrva-IEJHQAEFSI^CRVUlVAI^GWYTWCaRfiTRISTRQQrRQHCD 5WIAAJT 

159 8 6 AMYGV7 GAJUCVWLTlNJtECIZVXRCT'TXIlIJITlCLGLS GTTRCKIRRTTIAOPATARPAOLVQ 
IS 3 4 11 am^GTRKVTOQliRAGIRVARCTVAiaMAVM^ 

IS 3 R^KQRYGAJ'RLTEElJiAOGYPrTr/XTVXAi !JlRQGIJLMCA5RXrSFVS'niAHGLPVSENLZJI 

I S 9 8 6 RRTGPPAPHRLMVA DLTWSTWAC FA YVAFVTDAYARSI LCWP VAS TMATS MVLDAIEQAl » 
I S 3 4 1 1 ROrVAEJIPDQ LWVACrTYVSTWRCrv-A-Ar 1 1 DVF AC YIVGWRVS S SMETTFVLDAXXOA1W 
IS 3 Q 0 FY AS G ?N Q KWAG 2 1 r/ LBT PZGVL'/LA Wl D I>SRA V I GV7S I-iS FRMTAQ LACDAXQ HA LW 

15? B 6 T?.QQECVIJ3IJajvIEOTDU«QYTSlAFSER^^ 

153 411 TRRPPA SSITVI7VLSHYRW? TESGUIKF DYWHQQEV 

IS 3 RRXRP ShTVTVHTDRGGOYCSADYOAQIJMimJtOSllSA^CCCYDIUCVESFFKSIJW 



ISS8 6 £U SFGFPWRSIEDVEI^TAfltfTO-WnfK^itf/^ 

152411 CATRHTTHWHJIASOT FTKRS 

IS 3 ZC"A-<i cHFI SRI i:>GUTV7NYI ZCT V)a VRRHSWCGG LS PIC FINK}* LA 



IS 936 VPIAPSTYY DHIHSEPSRREtRflGE LKEHISRVH 

IS3 4 11 MH - PIXDKLREQ YGVGPLCSELHIAPSTYYB-CQMRHHPDStSAiLAQRD DWLKKQ IQRVY 

IS 3 JtKYVTIECTQAEFSI^CRVLOTAJWCtfYTHCGRimaSTRQQFRQHCD SW1AAJ 
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15 1 4 11 V?raOFVA£RPDQlWXDiTirVSTWRCrmAFIIDVFAGYrVCWRVS SSKETTFVLOALEC 

I £ : LIQDFYASGrWQKVAGDITYLRTPECVLYLAWID LWS RA VIGV SHS P RJfTAQ LACDALQK 



15 ; 3 6 Al WTRQQEGVLDUO3VIHHTDRGS0YT5 IHFSERLAEAGIQPSVGAVCSS YDHALAXTING 

153 411 ALWTRRPPG 
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IS 3 ALWRRKRP KNVIVH?DPXGQYCSA£YQACIJQlKHLKG5MSAjCGCCYDNACVT5FFTi 



IS to 6 L7KTTIJKPGX7WRSIZDVELATAJ»TO-WFTmR^ 

IS 3 * 1 1 ' L / JXHV JKR-h'S WTOTRXEVZUi. T LTWE - «T KNRR1XZR-LG h*T P P AXAX 

15 : =2 51JT^CIHK;nfTI5R£I^^TVTHYlICDYHRWTyWSWCGGLSFrGrENKNl^ 
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